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Abstract. In aquaculture, as in any other sector where work is carried out on live bodies, to 
get a high production yield depends upon maintenance optimal and knowledge of an unaltered health 
condition of the biological material. That is why to know the value of the serum biochemical 
parameters can be a useful tool for monitoring health status, detecting illnesses and responses to 
therapy. Despite advances in ichthyo-pathology in recent years, interpretation of fish serum 
biochemical parameters is often difficult by lack of reference values. This paper provides data 
concerning biochemical composition of serum ossetra sturgeon species, bred in intensive recirculating 
system of Institute of Research and Development for Aquatic Ecology, Fishing and Aquaculture from 
Galati. In research conducted on the species Acipenser güldenstaedti were determined following 
serum biochemical parameters: osmolality (OSMO), glycemia (GLU), blood urea nitrogen (BUN), 
total protein (TP), cholesterol (CHOL), triglyceride (TRIG), sodium (Na), potassium (K), calcium 
(Ca), magnesium (Mg), phosphorus (P), iron (Fe). 
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INTRODUCTION 
 
The sturgeons (Acipenseridae) are anadromous and potamodromous fish species who 
live in the northern hemisphere. Ossetra sturgeon (Acipenser güldenstaedti) are very 
important commercial fish who live in Caspian Sea, Black Sea and Azove Sea. 
Analyses of serum biochemical constituents have proved useful in the detection and 
diagnosis of metabolic disturbances and disease processes. That is why to know the normal 
value of osmolality (OSMO), glycemia (GLU), blood urea nitrogen (BUN), total protein (TP), 
cholesterol (CHOL), triglyceride (TRIG), sodium (Na), potassium (K), calcium (Ca), 
magnesium (Mg), phosphorus (P), iron (Fe) enables us to differentiate the normal 
physiological condition of the fish material under research from the eventual pathological 
modifications having occurred due to the defense reaction of the organism. Moreover, the 
analysis of blood biochemical indices also proves to be useful in the assessment and 
monitoring of the condition of ossetra organism.  
The blood parameters of a fish species are true indicators of the state of health of the 
organism. The objective of this study was to generate biochemistry reference intervals for 
healthy juvenile ossetra sturgeon. Blood parameters are increasingly used as indicators of the 
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physiological or sublethal stress response in fish to endogenous changes. The possibility of 
evaluation depends on the availability of reference values as close as possible to normal 
values of the various blood components considered as reliable descriptors of healthy fish 
under natural conditions. 
 
MATERIALS AND METHODS 
In order to determine the value of osmolality (OSMO), glycemia (GLU), blood urea 
nitrogen (BUN), total protein (TP), cholesterol (CHOL), triglyceride (TRIG), sodium (Na), 
potassium (K), calcium (Ca), magnesium (Mg), phosphorus (P), iron (Fe), blood samples 
have been collected from ossetra (Acipenser güldenstaedti) of different age and weight. The 
ossetra sturgeon were produced by artificial reproduction and were reared in the recirculating 
system of intensive growth of sturgeons within the Institute for Research and Development in 
Aquatic Ecology, Fishing and Aquaculture (I.C.D.E.A.P.A., Galati) from Galati, Romania, in 
period 2005-2006. 
Blood sampling was performed immediately after the fish were captured. Samples 
were collected from 50 juvenile ossetra sturgeons behind the anal fin. To reduce possible 
dietary influence at value of the serum biochemical parameters, fish were not fed on the day 
blood collection. After separation of sera by centrifugation, the serum samples were analyzed 
using on auto-analyzer VITROS 750. Dry biochemical is the technique used for the 
determinations of osmolality (OSMO), glycemia (GLU), blood urea nitrogen (BUN), total 
protein (TP), cholesterol (CHOL), triglyceride (TRIG), sodium (Na), potassium (K), calcium 
(Ca), magnesium (Mg), phosphorus (P) and iron (Fe). 
The analysis of blood parameters is one of the most valuable modern methods because 
it has been shown that their physiological values are species-specific. 
 
RESULTS AND DISCUSSION 
 
Information presented in the paper is focused largely on evaluations of blood serum, 
involving both inorganic and organic components of the serum. The serum levels of measured 
biochemical blood parameters in juvenile stages of ossetra sturgeons are shown in Tab. 1. 
Tab.1  
Serum biochemical parameters of ossetra (Acipenser güldenstaedti) 
 
Parameter Measure unit 3 months 1 year 
GLU mg/dl 23±5 52±10 
TP mg/dl 1,9±0,4 2,6±0,5 
BUN mg/dl 9,7±0,5 14,4±1 
OSMO mosmo/kg 267±15 245±10 
Na m mol/dl 142±5 123±5 
K m mol/dl 3,2±0,3 3,9±0,5 
Ca mg/dl 9,5±0,5 8,1±0,5 
Mg mg/dl 3,6±0,5 1,6±0,2 
P mg/dl >20±5 10,2±2 
CHOL mg/dl <45±15 96±20 
TRIG mg/dl 87±15 362±30 
Fe µg/dl 66±10 32±5 
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The blood parameters varied considerably between the two juvenile stages of ossetra 
sturgeons. Compared with the 1 year ossetra, concentrations of GLU, BUN, TP, CHOL and 
TRIG were significantly higher than those for the 3 months ossetra. Electrolyte Na, Ca, Mg, P 
and Fe level of 1 year ossetra was however significantly lower than that of the 3 months 
ossetra. 
Natochin et al., (2000) monitored the biochemical parameters of blood serum in 
Russian sturgeon, Acipenser güldenstaedti, from 1974 through 1993. The reported values for 
Na (115.40–165.00 mmol/l) and K (2.20–4.60 mmol/l) levels were similar, but the serum Ca 
level (1.70–3.70 mmol/l) was lower than that observed in Acipenser stellatus. 
 
CONCLUSIONS 
 
Numerous studies have shown that factors such: as age, sex, environmental conditions 
and diet, can influence fish blood values for the biochemical parameters. In the present study 
all factors were the same. 
In Tab. 1 the values are shown as mean ± SD. Changes in these values can be used for 
a comprehensive evaluation of organism health for species. The basal values may reflect the 
adaptation of the animals to their local environment in their evolution. 
Glycemia has an important role in evaluating the stress condition. The increase in 
glycemia value above the normal limit (3-5 times) was met in all stress conditions, acute or 
cronical, as well as in the incipient stage of an infectious disease. A high decrease in serical 
glycemia value was noticed in certain infectious diseases and in the conditions of cronical 
inanition. 
Total protein represents the most important indicator of the nutritional condition of 
the organism and of fish health condition. The low level of protein indicates a non-
corresponding contribution of protein to food, and its lack in the period of intense activity of 
fish can accelerate the protein catabolism, until the total exhaustion of organism is reached. A 
correlation was found between the value of protein level and the massiveness of the 
infestation degree. 
Electrolyte (Na, K, P, C, Mg and Fe) levels indicate the operation of a variety of 
mechanisms in the body. After the study made by us, it was obvious that the ample 
perturbation of the homeostatic equilibrium of the farmed ossetra organism by installation of 
the disease condition is directly bound to the modification of the value of biochemical 
parameters levels in blood.  
In general, the intensive growth of animals, including fish, involves great 
concentrations of individuals in a limited space. Increase in density of fish parked in closed 
spaces diminishes in corresponding proportion the vital space of each individual. The 
consequence is occurrence of some neurohormonal modifications, stress phenomena, with 
direct implications on concentration of biochemical parameters in the blood.  
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